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Abstract of JP7188282 

PURPOSETo obtain a novel tripeptide which 
is useful as a hypotensor with high safety, low 
toxicity and no anaphylaxy shock. 
CONSTITUTION Twenty three kinds of 
tripeptide having the L-amino acid sequences 
are represented by the formulas. The 
tripeptides are obtained by treating sardin 
muscles with a protease, filtering the product, 

and fractionating the components passing , , , p . g , , i T M#r «„, 
through the semipermeable membrane by LOT aAa r " f * ai aAa lyr? ntl ¥Ji Tdi ' 
means of a strong acid cation exchange resin, Val-Val-Uu, Ala-Ala-Ptie, Leu-Ala-Bis, 

gel filtration, ion-exchange gel filtration, 

reverse-phase high-performance liquid LeaGlu-Uu„ Aia-Tyr -Val, Ala-Val-ftat, 

chromatography in order to collectthe Ala-Val^Lys, Sle-Val-Tyr* GJy*Val-Leu. 

fractions containing the components having 

the activity of inhibiting the enzymes Tyr-Asp- Ala» Leu-Trp-Trpt leuAia~Ala> 

transforming angiotensin. «v*U-W, Pho-Ile-Leu, AUWAla, 

Thr-Gly-Pro, Hat'&ly- lie, Leu-Ala-Val, 
Uu-Val-Va), ten-Sln-Phe, 
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(54) BHUOfcfH MKthU*7?P. -e©»fe^J:t^n*WajS^t t*ifiiffl«IT3J 



(57) [gft] 

f flirt] 4 -7>«n^^ y«;«#mn»t)!i 



i 



Leu-Ala-Phe, 
Val-fal-Leu, 
leu-Glu-Leu, 
Ala-Val-Lys, 
Tyr-Asp-Ala, 
Glu-Ala-Val, 
Thr-Gly-Pro, 
Leu-Val-Val, 



(2) 

2 

* * [ff^JHl ] 
Val-Ala-Tyr, HetVal-Val, 
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Ala-Ala-Pbe, 
Ala-Tyr-Val, 
Glu-Val-Tyr, 
Leu-Trp-Trp, 
Phe-Ile-Leu, 
Het-Gly-Ile, 
Asn-Gln-Phe, 



Leu-Ala-Hi3, 
Ala-Val-Het, 
Gly-Val-Leu, 
Leu-Ala- Ala, 
Ala-Leu-Ala, 
Leu-Ala- Val, 



Ala-Ile-Ret, 
Gln-Gly-Phe, 
Gly-Tyr-lle, 
Glu-Glj-Sln, 
Gly-Phe-Gly, 
Ala-Ala-Leu, 
Pro-Gly-Thr, 

Tyr-Ile-Ala, 
Phe-Val-Ala, 



tthmmh z t &mt f s^^ji i mw£ 2 

[ft#JJf3] lt*JSlc7)frffl^2 3ai0h'J'<7-^-H 

Gly-Gly-Phe, 
Tyr-Ala-Phe, 
Ala-Asp-Tyr, 
Phe-Het-Gly, 
Trp-Trp-Leu, 



Tyr-Ala-Yal, 
Leu-Glu-Leu, 
Tyr-Glu-Pbe, 
GlnPhe-Ala, 
Ile-Gly-Ser, 

Leu-Ileu-Phe, Ala-Leu-Ala, 
Phe-Leu-Het, Trp-Ala-Pro, 

Phe-Ser-Pro, Phe-Phe-Tyr, 
Gly-Phe-Ile, Ala-Ala-Val, 



iwmme] s*JH4£^r«^2 7awMj^rf-H 

[0001] 

[0002] *50 



Wret>&. Wk. v=~y-ry^y-y^yJk (WT. 

O-o-C&Si:#i.4»it-Cfc0, Clil0^3R. RA 

^T+'C^i^issqi&^t lx v»* ry y^y^vSBft 

(LTF. ACEfc«&ffi1-&. ) <7)iStt2:ll^r6.r 

KA^frfe^T$^. *0>«fc53rACE$SfflMF&3r* 
LTLt ^fl:^ft»^tJiL-7-n >J ym 

Hffc [M. A. Ondetti, B. Rubin et 

al ;Science, 196. 441 (197 
7) ] **1x£<-AiZltzfc&faimt>tlXt5'). % 

(C*Jg*<Pr o) [S. H. Ferreia, 
D.C.Bartelt et al;Biochem 
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istry, 9, 3583(1970)]. ^v&V<r> 

Ala-Hyp) [G. Oshima. H. Shima 
bukuro et a I ; Biochim. BioP 
hs, Acta, 566, 128(1979)].+* 

^ y<r> v V Tv yaWEIWMw^yf- K ( C5feag*»* 

Gly — Lys) [S. Maruyama, H. Suz 
uki ;Agric. Biol. Chem, 46, 13 
93(1982)] &fc'#» Kirovs. ■&ff a cr>%r&t l z 
££L m. HSBB&JTCACEiStt 

mmmx^z, wm?h ; §kit, s 

7, 1 143 ( 1983) ] . L**U ^tLhmmm 

(1)*5£; Leu-Ala-Phe, 
Val-Val-Leu, 
Leu-Glu-Leu, 
Ala-Val-Lys, 
Tyr-Asp-Ala, 
Glu-Ala-Val, 
Thr-Gly-Pro, 
Leu-Val-Val, 



[0003] 

imttw&ixottzmm} xmnmu. mm. 

[0004 ] 

Val-Ala-Tyr, Het-Val-Val, 

Ala-Ala-Phe, Leu-Ala-His, 

Ala-Tyr-Val, Ala-Val-Met, 

Glu-Val-Tyr, Gly-ValLeu, 

Leu-Trp-Trp, Lea-Ala-Ala, 

Phe-Ile-Leu, Ala-Leu-Ala, 

Met - Gly- He , Leu-Ala- Val, 
Asn-Gln-Phe, 



Leu-Glu-Leu, 
Tyr-Glu-Phe, 
Gln-Phe-Ala, 
Ile-Gly-Ser, 



[0005] ( 2 ) 4 7^fc£?y^7ftJHB#3IT' 

(4)*S; Ala-IleHet, IyrAla-Val, 

Gln-Gly-Phe, 
Gly-Tyr-Ile, 
Gln-Gly-Gln, 
Gly-PheGly, 
Ala-Ala-Leu, 
Pro-Gly-Thr, 
Tyr-Ile-Ala, 
Phe-Val-Ala, 

x*ztih LftcoT 5 ;mm*tttmm:2 iwr> 

[0006] ( 5 ) * W^fHrlWSirCWIL, 

fcS; Leu-Ala-Phe, Val-Ala-Tyr, 



ftM£%&Zb£ffl8ib •* h mi.<ffiW£ 2 

( 3 ) inie^fffl^ k u^rf- h ^^^t-r&iflUEE 

&T8>J. 

Gly-Gly-Phe, 
Tyr-Ala-Phe, 
Ala-Asp-Tyr, 
Phe-Het-Gly, 
Trp-Trp-Leu, 
Leu-Ileu-Phe, Ala-Leu-Ala, 
Phe-Leu-Het, Trp-Ala-Pro, 
Phe-Ser-Pro, Phe-Phe-Tyr, 
GlyPhe-Ile, AlaAla-Val, 

-r^B2r#5; t ?r#afc-r^frie<ofrffl^2 7Sc7) 
( 6 ) tmvmm* h k zimi8.ftt-rzM± 

. *mic?>%iWj: h 'J'cr* Kit. 
Het-Val-Val, 
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Yal-Val-Leu, Ala-Ala-Phe, Leu-Ala-Bis, 

Leu-Glu-Leu, Ala-Tyr-Val, Ala-Val-Het, 

Ala-Val-Lys, Glu-Val-Tyr, Gly-Val-Leu, 

Tyr-Asp-Ala, Leu-Trp-Trp, Leu-Ala-Ala, 

Glu-Ala-Val, Pbe-Ile-Leu, Ala-Leu-Ala, 

Thr-Gly-Pro, Het-Gly-Ile, Leu-Ala-Val, 

Leu-Val-Val, Asn-Gln-Phe, 
(ia±2 38. h U-^T-f H^+^HBW^Tf-K 10* [0007] 



Ala -lie -Net, 
Gln-Gly-Phe, 
Gly-Tyr-Ile, 
Glu-Gly-Gln, 
Gly-Phe-Gly, 
Ala-Ala-Leu, 
Pro-Gly-Thr, 
Tyr-Ile-Ala, 

Phe-Val-Ala, 

( KLh 2 7 hO - F f - F 

ft!«c*J»t6r5y|HE««)»T5y|MMft*«rr. ) 

[0008] fjl><7>$r»$:F 'J^T^- FtOgifcfc LT 
ti. *<OFy^T^F£fc¥Wtc£j£^£;fr£ifcfcl;M 

T'£.?>*\ #jfcL<J±. BfflS&U^Ttfy^-ttOlI 

*3gfflS) *^^T$yK^t^L£Lttc7)T$y 
KSJtS^Tf - FlS&fcJ: -> Tfe^-LTff < *tt«ft 
-e IX . ^coi 3 £ LX'&tytifz&fiL h y<Tf- F«. 
by^/M-oy^yx/MtyBL 7v(bieS&££ffltt 

?u-?y??y i- HPLCfcB&-f. ) ^rif$: 

[0009] *&Hafr»& F KS\ -Y 7yl 

g-TS £ S*\ 19 9 1 *fig0# 

IS^S^P 1 8 3 3 API 
3<o;fra;C3i8SU flxtf&T^i attract* 5 
XZh. ±m<DmM%hy<71-\:$:ttLX^?>4V 

fflwcaa***! mm. hyx-: 



Tyr-Ala-Val, Gly-Gly-Phe 

Leu-Glu-Leu, Tyr-Ala-Pbe 

Tyr-Glu-Pbe, Ala-Asp-Tyr 

Gln-Phe-Ala, Phe-Het-Gly 

Ile-Gly-Ser, Trp-Trp-Leu 

Leu-Ileu-Phe, Ala-Leu-Ala 

Phe-Leu-Het, Trp-Ala-Pro 

Phe-Ser-Pro, Phe-Phe-Tyr 

Gly-Phe-Ile, AlaAla-Yal 

is*-hLfzm. m-^m-th. tofcimiimizft^ 
xnd. mm. ^r^ym^y^mmwrnxta^. 

*iS*-b£ ! &mt$>tU£3Ztztia*.ftMLtz1k. Wmeo 

3o mmttki&zitxMfcfttmtm. town^m 

VaZFmtsXV-tyJ h%t'&m^XF&t&Ztlz£ 

^x^m&fSLftzmn. ^mhtvrzmm^yr 
>zt'<?)¥mmzm^xmm:®& mm. hv 
x-mmmmo ymmmt^^mmmt' > 
*x-+ftizmu *<?>m&.*cDfiLttX'¥mmffi&L 
rzj&ftz$tsmmzm&m4*>3mmm mm. 

y*75-5H3>V#m<?>V owe x 5 OW&fc' ) CW, 

40 #b*#, z<w%L>titcACEmmft&ftM&y)m& 

mm. 7T)V-?i/TWr> Sephadex G- 
2 5&J:) \,Z£r>XftML. ^#^»^ACEfflS?S 
ttttBfcl^*^^^^ (HiJf. 7r;K-/7 
g<OSP-Sephadex C - 2 5^rf ) fcJ: ->T 
#BU -eco#^iifcACE|flevStt^H5r$^»tHP 
LC (aMK&iStft^ovF^y-f-) KioTtfB 
-f & Cl t iz X o-Cff^ Z b tfX'Z h . 

[ooio] *%Bj^)Stffi^ h y f - wwmiza \, * 
xm^immm/iz^^mm.vat ixit. *wmm 
mm.x'% hm^^himftmiz'?mmtz 
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(Mfi&W Vlkn£d£LX&^iVz*mi<r>3i&%h 

1-&fe<6Stt»iS«>Tfi< . ££tt«iS#>-Cit^ ( LD 
5 o ) 5 0 0 0 k g/k g ; y v . 

mmizmrtzzttfTZh. ftttrnttxu. m 
mt* ACEtttx^&mMimtif. th. >f 

zt&mt>tih. s^fi«. eutf. system kg 

SOCKOMJ^r^Hi&O. 0 1-10rag«itfe 
rfnF. i!J l gttSl0l^^KJJlffi£<7>^ v ffe^p]. .Til 

[oom nam 

^5 0 0gt^5}-V*lLlrjDi.. tt'J-f-JXL 
tz&. 1NJ£&£7;pH£2. Ofcf^L "vT^y 
U^flJL »»^EC3. 4. 2 3. 1) lOg 
£3ajnU 3 7x:2 0i^iaM« i L>5r*^Jii*^-«^ffo 

9c£; LeuAla-Phe, 

Val-Val-Leu, 

Leu-Glu-Leu, 

Ala-Val-Lys, 

Tyr-Asp-Ala, 
Glu-Ala-Val, Phe- 

Thr-Gly-Pro, Het 

Leu-Val-Val, Asn 



* M 1 OS. *7 6mm) fciI3§;£-t*\ 3ffiS&£Dowe 
x 50WX4[H+]*7A(^4. 5x15cm) 

2N7KI^Tyt-'7A?g2L^ffl^T^ajL^. «E 
j^fciOTyt-Ti&BfcfcU 3^i?SE4 0ml£# 
fc. -WiglSSE4ml £^>|£4:*y*-Clg«fl;L*:S 
ephadex G-25*5A (^2. 5x150c 
nOfcflffU gg23 0ml/hr, ^-fflft8. 6m 

io LtzACEWg^nm^mftzmbm&tmix'iT 

+ Lfc. z\<ry\-?+ H 3 g & 2 0 m 1 <oBH * 

y*\zmm. 8M*>*ximitLtzsp-s 

ephadex C- 2 5 ( H+ ) ij yJ* ( * 1 . 5 x 
47. 2cm) fcft<i*U SM^V*! U>»£>3%Efl: 

r, #^BftlO. 0mlt?O7h/57^-Jffo 

£ . tntamm 1 t^rt & o x-t> h . 07 h 

^-B#^2 2—2 8<0AC EffiWigtt#B£ 

20. «fgM>'<.7'^-H»*2 0mg$:6 0^ \omA*V* 
izmmifi:®:. HPLC£ff-?fc. #7AfcLT»ifffi 
ftf(tt) MDeve losi lODS-5 (4. 5m 
mIDx25cmL) fcttHJU mffltLXliO. 0 
5%HJ7;M-Qffl® (fiTF. TFAfcB&fd^. ) 
£2 5%7Nrh-HJn-/0. 0 5%TFAC9j&g£jffi 
ffi^rtfV^ Oml/min, ftji! jfcl 2 2 0 n 

mt7n?h/77-f-^K ACEffi«flUfJ5r1rr 

J>9. 2 3Sc7)h'J'<T^K^ajWfSJ±^lOi:fc0 
30 T-ftS. 

[00 12] icD.fcofcLT^tutACEfiWfftBS: 
^^-XxA^U^To^ Vis— 7^/^-4 4 7 AS 



Val-Ala-Tyr, 
Ala-Ala-Phe, 
Ala-Tyr-Val f 
Glu-Val-Tyr, 



Het-Val-Val, 
Leu-AlaHis, 
Ala-Val-Met, 
Gly-Val-Leu, 



Leu-Trp-Trp, Leu-Ala-Ala, 
Ile-Leu, Ala-Leu-Ala, 



Gly-Ilc, 
■Gln-Phe, 



Leu-Ala-Val, 



<Js<71-VX'$>&Zk1)mXZZtlfz. m&2 3SOh 'J ZWAZ'l? bW&mi&l t,z5fcttt>*)X't>&. 
xzr*VZ~?XX'<>9Y)V\iZ£*)ttiS\Ltz i &&. TS.y [0013]ISjtW2 

mwistxrr s swffl^mttX'*uzT$smtx%> immzb »^T+v<7>*sJi>t><n&&\ -ks.2 o o g 
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&ktph£2. otMU u/k?ttSL 

»*#^EC3. 4. 23. 1) lOgfc&flnU 37 

x:2oi^iasjfL^* J ^»]!ra*^)»^fro^„ #«?£jss 

6mm) {cjffig?^ jMjgSESrDowex 50WX4 
[H + ] U4. 5x1 5cm) £fattl. 

*-r£i&£u i®ie?S4 0mi^^. zcomm4 

m 1 £^tf>BH * yTk-CfflsitLt: Sephadex 
G-25U2. 5x1 50cm) CftJfU CS&30 
ml/hr. &#Bfi8. 6m 1 T^'/l-f^ff-?*:. 
y/!^££ti 0 iR LT*fi#JK Lfc AC Effl.««ttcoS 

rfh'3g^20mi cobm % 

-f^t^ffUSP-Sephadex C-2 
5 [H + ] #7-M«£ 1 . 5x47. 2cm)tCft^f 
U 8^*^*1 L*>t 3 %Sfl::hhy^2w8l L<Oi§ 
gSPffiS^ff^ aSS3ml/hr, &#B10. Om*20 

JfcS; Ala-Ile-Het, Tyr-Ala-Val, 

Gla-Gly-Phe, 

Gly-Tyr-Ile, 

Glu-Gly-Gla, 

Gly-Phe-Gly, 

Ala-Ala-Leu, 

Pro-Gly-Thr, 

Tyr-Ile-Ala, 

PheVal-Ala, 

V<.71-FX'h$>ZtmBZtU;i. %\M27U(OhV 
*vTf- Y*-?XX<^9 hMZ J 04H>rl,fcl£3L r 5 V 

nmLxmtifz*wfiizm4 ^^m^h w 

2 78 J: yj£&#B»i. UlT^-TMUtCtoT^a^ 40 
[0016] iSSifi« l 

[ACEiasjSttasa] ace (i^-eitSL »** 

fEC3. 4. 15. 1) 2. 5mU, ^MfHip 
puryl— L— his — tidyl— L— leuci 
ne (^T^-HBf^S) 12. 5mM£ffl^Lieb 
e r m a n £>aiSgi££i&Jl L£lU*3^:frffi ( BKl££ 
g, 18, 297-302 ( 1989) ) izmtXtilfe 
Uz. 4j£L^JiSR$r»8x^;HCTttai 
U 2 2 5 n mcr>mMXm%.Uz. S«J?TC^iSptS^50 



^■t&VX'hh. 

[00 14] ±M9W\-y?7*. #B#^3 2~3 
8cOACEffiS?gft))-B^^Tmg$agLTSS!h V 
*V7**- KtS*£*§fc. ^C7)«gh U^T^- HO*2 0 m 
g£6 0/* l<D^*y*fci§j)?U:l£. HPLCSrfr 
o^. *7AtUli»ffl?{ft)gDeve I os 
ilODS-5(4. 5mml Dx2 5cmL) £{£JH 
L.mmtLXHO. 0 5%HJ7/M-oft&mT 
TFAtBSEI-S. )*><*> 2 5%7-feh-by;k/0. 

0 5%TFA<7)fflg«3ie^ffV\ 831. Oml/m 

1 n. ^ai&*2 2 0nmf7ovh^'f-S:ffVK 
ACEffl^JB£W-f& , J'<7'^K£#*:. *<OJSIIMi 
S4t:^tfcOT-J)0. 2 7g^M;^T^H^aJ 
^<i^2c7)t*>0T'*&. 

[00 15] CcOidfcLT^totACEfiWftMH* 
W^Shy^Tf-KWT 7T5-n*/<>f 
^■vXrAas<07*OT-< yy-;iyt-4 7 7 AS 
fclflvvcfcjgSftfc. 2 7g^y^T^-K 

Gly-Gly-Phe, 
Tyr-Ala-Phe, 
Ala-Asp-Tyr, 
Phe-Het-Gly, 
Trp-Trp-Leu, 
Leu-Ileu-Phe, Ala-Leu-Ala, 
Phe-Lcu-Met, Trp-Ala-Pro, 
Phe-Ser-Pro, Phe-Phe-Tyr, 

Gly-Phe-Ile, Ala-AlaVal, 

* £ E s , ®ffiRcotf.£> 0 lzWffi&£ Mz-lZftrm: E 

c. ^&Km±mMtx%&Zittzm<?>mzEbt 

®mm(%) = (Ec-Es)/(Ec-Eb)xl0 
0 

AC EfflW^ISWiStt I C 5 o ffli. AC Ecr)»m?S 

tt*5o% (aw*) aw-ti-^^jg^a^iae 

(M) -C*Uc. #?SBHC&&-fyvS!fl63te&r«2 3 

40 aco h y *<.r+ Y<rytrm<m a c e £*t-f & awistt 

( IC 5 o ) «^l(^-rtfcOt-J>l>. *3&njj 
fc«&*£*#gi*2 71(0 h U HO^B$iLrSA 

CE£*H-SBHFi£tt ( ic 5 o ) (i«2{^i-tfcr) 

x-f>i. 

l0017]mtM2 
I. HS^fl 

mmmm 1 . 2Ti#^>fi^»s h h»*. -r 

^r*>^-f 17 i^B^I** h U *crf - K 2 38J: 0«5^B 
( S P - 1 ^-B) Mtf h U-^Tf - K 2 7UX 



Leu-Glu-Leu, 
Tyr-Glu-Phe, 
Gln-Phe-Ala, 
Ile-Gly-Ser, 



1 1 

OfiUtfB (SP-l#B) Srfflvtf:. 

ii. wfcmk 
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tz. mtfl lmmHgUUi<0^(±?^t2l5ISS^L. 



mffiMHRtt-^-fisX ■ 'Ja- (ft) J: 91 ¥^t«^i¥^llilM£mi5Lfcfc ^asee 

(SHR) £»AU ISIS 5-ffl^T*tf>3t. SHRSrffiwe, 4 h U 

CO^^W^. JtZ^8JMff*U 6 0 mm Hg tLh (ffc£ ^Tf-FftB ( SP- 1#B) 3 0 0 , 600&iV 

280~330g) comHSBimttXm^tz. 7-y l. 2 0 0mg/kg£*|5|igP&4Uil§<>X Jfllffli 

ht±. SS23±25'C, «K5 5±10%*i±tfl2 fei^M&a^f^fflfco^-CWfe^i. 313, @5fc 

X^yUXV^^-my yhmm^-^ZlBf-yn T?-K#B (SP-1#B) 300. 600*>±tfl. 
8UHWW:. mfflttVX-yfJV&MlM (ft) SM 10 2 0 0mg/kg£*BigP&^UyS?). fagmtsX 

£#tt . s& 1 stowst LTM®*^f*fi 1 0 0 g*> Jd5^i** h y h 2 3a<t 0 &£#BMift::*£* 

tOO. 5ml coSteT^lgPS-S-L*:. 3S2Sfl~tt *h 'J^T-J- H 2 78J; 9i£6#B»±. AC EffiSStt 
h y^Tf-F«B*l - 0 g/k gC0JBS5r^S*TS U in v i v o{Ct>^T t,*»5rJJlflEKT#ffl 

SSU. ffc«l 00 g&fc 1 ? 0. 5ml ?>Iihlrt-8iitiJfiP ***-ClfcjWBfc3*ifc. Wot. *MHfcft*-f 

s^-L. ?B3i5f{c(±hy^r^K<o& v *2. og/k v^is^ttisfch'j^r^h^saMmcAuA*!-';^ 

g . m4fif£*i h K«*R*4 . 0 g/k gcrym 7* H 2 7St±iSlfllffi^^£fc«fl!fi^i: LTWJB 

[0018] lHJE«±#WlW«SIKlIlUEa^iSS 20 K 2 3 SMtf KASeIj* h U 17 * H 2 7 «{i . ffljtW 

( (ft) aW^%S, PS - 1 00 ) fcflftU ail- t^rS/SS^J^S^fiBSfct-S^T-f-FtctJ^ 

cuf fffifcj:0. »9*3 04h 2 T. flfig+fcfiyfltSCl fct>T#£. 

4i«TOJ:t^6iSI^Jlffi*JJ:tf'Wffl»til3tL [00 19] 
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(57)Abstract: 

PURPOSE: To obtain a novel tripeptide which is useful as a 
hypotensor with high safety, low toxicity and no anaphylaxy 
shock. 

CONSTITUTION: Twenty three kinds of tripeptide having the L- Lau-Aia-Phe, (ai-Ut-Tyr, Ket-Val-Vai, 
amino acid sequences are represented by the formulas. The Tai-Vji-Uu, Aia-Aia-Phe, Uu-Aia-Bia, 
tnpeptides are obtained by treating sardin muscles with a n „ , , „ „ . _ „ . , 

protease, filtering the product, and fractionating the T yr -isriia, Leu-irp-Trp, Leu-Ua-aia, 

components passing through the semipermeable membrane by &i«-Ma^ai, Phe-Ue-Leu, Ala Leu -Ala* 
means of a strong acid cation exchange resin, gel filtration, ion- Thl " &1 "- 1 '"' ^t-eiy-iu, Lu-Ua-w, 
exchange gel filtration, reverse-phase high-performance liquid 
chromatography in order to collect the fractions containing the 
components having the activity of inhibiting the enzymes 
transforming angiotensin. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

ft Leu-Ala-Phe, Val-Ala-Tyr, Met-Val-Val, 

Val -Val -Leu, Ala-Ala-Phe, Leu- Ala -His, 

Leu-Glu-Leu, Ala-Tyr- Val, Ala-Val-Het, 

Ala-Val-Lys, Glu-Val-Tyr, Gly-Val-Leu, 

Tyr-Asp-Ala, Leu-Trp-Trp, Leu -Ala -Ala, 

Glu-Ala-Val, Phe- Ile-Leu, Ala-Leu -Ala, 

Thr-Gly-Pro, Met-Gly-Ile, Leu- Ala- Val, 

Leu- Val -Val, Asn-Gln-Phe, 

23 kinds of new tripeptide which comes out and has the peptide structure by the array of the amino acid of L 
bodies shown. 

[Claim 2] The process of 23 sorts of new tripeptide of claim 1 which filters the product which processed sardine 
muscles with protease and was obtained, carries out fractionation of the component which passed the 
semipermeable membrane in the **** component one by one with strongly acidic cation exchange resin, gel 
filtration, ion-exchange nature gel filtration, and reversed phase high pressure liquid chromatography, and is 
characterized by obtaining the fractionation containing the component which has angiotensin conversion 
enzyme inhibition activity from the fractionation obtained for the processing of every. 

[Claim 3] The antihypertensive which makes an active principle one or more sorts of tripeptide chosen from 23 
sorts of new tripeptide of claim 1 . 
[Claim 4] 

Ala-Ile-Het, Tyr-Ala-Yal, Gly-Gly-Phe, 
Gln-GlyPhe, Leu-Glu-Leu, Tyr-Ala-Phe, 
Gly-Tyr-Ile, Tyr-Glu-Phe, Ala-Asp-Tyr, 
Glu-Gly-Gln, Gln-Phe-Ala, Phe-Ket-Gly , 
Gly-Phe-Gly, Ile-Gly-Ser, Trp-Trp-Leu, 
A la* Ala -Leu, Leu -lieu- Phe, A la -Leu- Ala , 
Pro-Gly-Thr, Phe-Leu-Het, Trp-Ala-Pro, 

Tyr-Ile-Ala, Phe-Ser-Pro, Phe-Phe-Tyr, 
Phe-Val-Ala, Gly-Phe-Ile, Ala- Ala- Val, 

27 sorts of new tripeptide which comes out and has the peptide structure by the array of the amino acid of L 
bodies shown. 

[Claim 5] the component which filtered the product which processed the soybean with protease and was 
obtained, and passed the semipermeable membrane in the filtration component - one by one — strongly acidic 
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cation exchange resin, gel ****, ion-exchange nature gel filtration, and reversed phase high pressure liquid 
chromatography the process of 27 sorts of new tripeptide of claim 1 which carries out fractionation and is 
characterized by obtaining the fractionation containing the component which has angiotensin conversion 
enzyme inhibition activity from the fractionation obtained for the processing of every. 

[Claim 6] The antihypertensive which makes an active principle one or more sorts of tripeptide chosen from 27 
sorts of new tripeptide of claim 4. 



[Translation done.] 
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" * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the process of the antihypertensive which makes new 

tripeptide an active principle, and its new tripeptide. 

[0002] 

[Description of the Prior Art] Hypertension is divided roughly into what has the clear cause of elevation of 
blood pressure (****** hypertension), and an unknown thing (essential hypertension) in cause of a disease. 
Although hypertension can be made to recover because ****** hypertension makes the disease used as a cause 
recover, in essential hypertension, the direct cure to a cause is difficult. Conventionally, it is thought that a 
renin-angiotensin series (it is hereafter written as a R-A system.) is one of the important factors of essential 
hypertension, and the attempt which adjusts an R.A system and adjusts essential hypertension has been 
performed by checking the activity of the angiotensin converting enzyme (it is hereafter written as ACE.) which 
has played the central role by the R-A system since here ten years. As matter which has such ACE activity 
inhibition The compound which made the base A.Ondetti, B.Rubin et al;Science, 196,441(1977)], and it is 
known, the case of a synthetic compound - L-proline derivative [-- M. - Bradykinin enhancement factor (C 
terminal is Pro) [S. of the snake venom origin in the case of the matter of the natural product origin H.Ferreia, 
D.C.Bartelt et al;Biochemistry, 9, 3583(1970)], Six kinds of peptide (C terminal is Ala-Hyp) [G. of the 
collagenase digest origin of gelatin Oshima, H.Shimabukuro et al;Biochim.BioPhs, Acta, 566,128(1979)], 
Peptide (C terminal is Gly-Lys) [S. of the trypsin digest origin of cow casein Maruyama, 
H.Suzuki;Agric.Biol.Chem, 46, 1393(1982)], etc. are known. In the case of food, Suzuki and others accepts 
ACE activity inhibition from an soybean, tea, shellfish, and fruits (the formation of Takeo Suzuki and Nobuko 
Ishikawa; **, and [57, 1 143] (1983)). However, although each matter of these natural product origin is [ that 
effectiveness is only checked by intravenous administration, and ], the pharmacology effectiveness by internal 
use is unknown, and a long period of time has passed after being invented, there is no report that the 
development as drugs is still progressing. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the antihypertensive which 

makes an active principle new tripeptide, its process, and it. 

[0004] 

[Means for Solving the Problem] In order that this invention may solve the aforementioned technical problem, 
as a result of inquiring wholeheartedly, the new peptide of this invention obtained from sardine muscles and the 
decomposition liquid of the protease of an soybean came to complete a header and this invention for having a 
blood-pressure descent operation. Namely, this invention, 
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Leu-Ala-Phe, Val-Ala-Tyr, Met- Val -Val, 

Val -Val -Leu, Ala -Ala -Phe, Leu-Ala-His, 

Leu-Glu-Leu, Ala-Tyr-Val, Ala -Val -Met, 

Ala-Val-Lys, Glu-Val-Tyr, Gly-Val-Leu, 

Tyr-Asp-Ala,. Leu-Trp-Trp, Leu -Ala -Ala, 

Glu-Ala-Val, Phe- He -Leu, Ala -Leu -Ala, 

Thr-Gly-Pro, Het-Gly-Ile, Leu -Ala- Val, 

Leu-Val-Val, Asn-Gln-Phe, 

23 sorts of new tripeptide which comes out and has the amino acid sequence of L bodies shown. 
[0005] (2) The process of 23 sorts of aforementioned new tripeptide which **** the product which processed 
sardine muscles with protease and was obtained, carries out fractionation of the component which passed the 
semipermeable membrane in the filtration component one by one with strongly acidic cation exchange resin, gel 
filtration, ion-exchange nature gel filtration, and reversed phase high pressure liquid chromatography, and is 
characterized by obtaining the fractionation containing the component which has angiotensin conversion 
enzyme inhibition activity from the fractionation obtained for the processing of every. 

(3) The antihypertensive which makes the aforementioned new tripeptide an active principle. 

(4) *^; Ala-Ile-Het, Tyr-Ala-Val, Gly-Gly-Phe, 

Gln-Gly-Phe, Leu-Glu-Leu, Tyr-Ala-Phe, 

Gly-Tyr-Ile, Tyr-Glu-Phe, Ala-Asp-Tyr, 

Glu-Gly-Gln, Gin- Phe- Ala, Phe-Met-Gly, 

Gly-Phe-Gly, Ile-Gly-Ser, Trp-Trp-Leu, 

Ala-Ala- Leu, Leu- lieu -Phe, Ala -Leu -Ala, 

Pro-Gly-Thr, Phe-Leu-Met, Trp- Ala-Pro, 

Tyr-Ile-Ala, Phe-Ser-Pro, Phe-Phe-Tyr, 

Phe-Val-Ala, Gly-Phe-Ile, Ala-Ala- Val, 

27 sorts of new tripeptide which comes out and has the amino acid sequence of L bodies shown. 

[0006] (5) The process of 27 sorts of aforementioned new tripeptide which **** the product which processed 

the soybean with protease and was obtained, carries out fractionation of the component which passed the 

semipermeable membrane in the filtration component one by one with strongly acidic cation exchange resin, gel 

filtration, ion-exchange nature gel ****, and reversed phase high pressure liquid chromatography, and is 

characterized by obtaining the fractionation containing the component which has angiotensin conversion 

enzyme inhibition activity from the fractionation obtained for the processing of every. 

(6) It is related with the antihypertensive which makes the aforementioned new tripeptide an active principle. 

Hereafter, this invention is explained to a detail. New tripeptide of this invention, 

KHZ; Leu-Ala-Phe, Val-Ala-Tyr, Met-Val-Val, 

Val -Val -Leu, Ala-Ala-Phe, Leu-Ala-His, 

Leu-Glu-Leu, Ala-Tyr-Val, Ala -Val -Met, 

Ala-Val-Lys, Glu-Val-Tyr, Gly-Val-Leu, 

Tyr-Asp-Ala, Leu-Trp-Trp, Leu-Ala-Ala, 

Glu-Ala-Val, Phe -He- Leu, Ala -Leu -Ala, 

Thr-Gly-Pro, Met-Gly-Ile, Leu- Ala- Val, 

Leu-Val-Val, Asn-Gln-Phe, 
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(Each notation in 23 sorts and the formula of tripeptide shows each amino acid unit of the amino acid sequence 
in peptide chemistry above.) 



[0007] 
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-Ala, 
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Pro, 


Phe- 


Phe-Tyr 


Phe-Val 


-Ala, 


Gly-Phe- 


He, 


Ala- 


Ala-Val 



(- each notation in 27 sorts and the formula of tripeptide shows each amino acid unit of the amino acid 
sequence in peptide chemistry above.) - it is new tripeptide which has the amino acid sequence of L bodies 
shown, and the description in this ordinary temperature is white powder. 

[0008] The approach of separating and refining from the decomposition liquid of the protease of an soybean as 
a process of the aforementioned new tripeptide in the approach or sardine muscular list which compounds the 
tripeptide chemically can be mentioned. Although it can carry out by the usual synthetic approaches, such as a 
liquid phase process or a solid phase technique, when compounding the new tripeptide of this invention 
chemically, it is good preferably to combine the amino acid of L bodies corresponding to the amino acid residue 
to the solid phase base material of polymer nature by peptide linkage one by one, and to go to it from the C 
terminal side (carboxyl-terminus side) of said tripeptide, by the solid phase technique. And after cutting the 
synthetic tripeptide obtained by making it such from the solid phase base material of polymer nature using 
trifluoro methansulfonic acid, hydrogen fluoride, etc., it can remove the protective group of an amino acid side 
chain, and can refine it by the usual approach using the high performance chromatography (it abbreviates to 
HPLC hereafter.) using the column of an opposition system etc. 

[0009] Although separation purification of the new tripeptide of this invention can be carried out from the 
decomposition liquid of the protease of an soybean at a sardine muscular list, it is the collection PI 83 of the 
Japan Society for Bioscience, Biotechnology and Agrochemistry convention (Kyoto) lecture summaries in the 
1991 fiscal year in that case. Based on the approach of 3 API 3, it can carry out by [ as being the following ]. It 
hydrolyzes, after taking out an soybean in the sardine muscular partial list containing the above-mentioned new 
tripeptide and fully carrying out a homogenate using a homogenizer in suitable solvents (for example, neutral 
buffer solutions, such as water, the Tori Soe hydrochloric-acid buffer solution, and a phosphate buffer solution 
etc.). Hydrolysis is performed according to a conventional method. For example, after hydrolyzing further if it 
is in a sardine muscular homogenate list with the need about an soybean homogenate when hydrolyzing with 
protease, such as a pepsin, it warms to the optimum temperature of an enzyme and pH is adjusted to an 
optimum value, and an enzyme is added and it incubates. Subsequently, after neutralizing if needed, 
deactivation of the enzyme is carried out and hydrolysis liquid is obtained. An insoluble component is removed 
by filtering the hydrolyzate using a filter paper, cerite, etc. Semipermeable membrane, such as cellophane, is 
used for the obtained ****. A suitable solvent It fully dialyzes in inside. (For example, neutral buffer solutions, 
such as water and a tris-hydrochloric-acid buffer-solution phosphate buffer solution etc.) The solution 
containing the component which passed semipermeable membrane of the component in the **** is covered 
over strongly acidic cation exchange resin (for example, Dowex SOW by the Dow Chemical Co. etc.), and it is 
angiotensin converting enzyme (it abbreviates to ACE hereafter.) from the adsorption elution fractionation. The 
fractionation containing the component which has inhibition activity is obtained. The obtained ACE inhibition 
activity fractionation Gel **** Fractionation (is carried out [ for example, ] by Sephadex G-25 which are a 
Pharmacia manufacture). The obtained ACE inhibition activity fractionation Cation-exchange gel filtration It 
can carry out by (for example, carrying out by SP-Sephadex C-25 of a Pharmacia manufacture etc.) 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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fractionation, and carrying out fractionation of the obtained ACE inhibition activity fractionation by HPLC 
(reversed phase high pressure liquid chromatography) further. 

[0010] Although a legume may be used for the fish muscular list used in the process of the new tripeptide of 
this invention at what kind of fish muscular list as long as the purpose of this invention can be attained as a 
legume, it is good to use an soybean for a sardine list preferably. Even if it prescribes a medicine for the patient 
repeatedly into a vein, an antibody production is not caused, and the new tripeptide of this invention obtained as 
mentioned above does not make an anaphylactic shock cause. Moreover, in order for the new tripeptide of this 
invention to consist of array structure of only L-amino acid, and to carry out the parenteral absorption for 
whether being Sumiya, without being decomposed by the protease in the living body after administration, in 
view of the molecule size and to demonstrate the blood-pressure descent operation, toxicity is very low, and 
safety is very high (fifty percent lethal dose) 5000 kg/kg; rat internal use. The new tripeptide concerning this 
invention can be adjusted to injections, a tablet, a capsule, a granule, powder, etc. using additives, such as an 
excipient usually used. Usually injecting the mammals (for example, Homo sapiens, a dog, a rat, etc.) which 
have ACE as a medication method, or administering orally are raised. A dose hits for example, the animal 
weight of 1kg, and is 0.01-lOmg in amount about this tripeptide. Day, although the count of administration is 
about 1 - 4 times per, a route of administration can usually adjust it suitably. The new tripeptide concerning this 
invention has the outstanding angiotensin conversion enzyme inhibition operation, and shows a blood-pressure 
descent operation and bradykinin inactivation depressant action. Therefore, it is useful as prevention of 
hypertension, such as essential hypertension, renal hypertension, and adrenal hypertension, a therapy agent, and 
an antihypertensive used in the diagnostic agent and various kinds of symptoms of these diseases, and it has the 
normalization of organ circulation to congestive heart failure, and an improvement (prolongation-of-life 
effectiveness) operation of a long term prognosis further, and is useful as a therapy agent of cardiac 
insufficiency. 

[Example] As an example, the example of manufacture and the example of a trial are indicated below, and this 
invention is further explained to it at a detail. 

[001 1] After adding and homogenizing deionized water 1L to 500g of example of manufacture 1 [manufacture 
from sardine muscles of new tripeptide] sardine muscles, 1-N hydrochloric acid adjusts pH to 2.0. Pepsin 
(Merck Co. make, enzyme number EC 3.4.23.1) lOg was added, and it hydrolyzed, agitating 37 degrees C for 
20 hours. Ultrafiltration membrane (the Amicon make, YM 10 mold, phi76mm) is made to pass decomposition 
reaction liquid immediately, and it is Dowex about passage liquid. It added to 50Wx4 [H+] column 
(phi4.5xl5cm). After washing the column enough by deionized water, it was eluted using 2-N ammonium 
hydroxide liquid 2L. Vacuum concentration removed ammonia and 40ml of concentration liquid was obtained. 
Sephadex which buffer-ized 4ml of this concentration liquid by deionized water beforehand The load was 
carried out to G-25 column (phi2. 5x1 50cm), and gel filtration was performed in rate-of-flow 30 ml/hr and each 
amount of fractionation of 8.6ml. Fractions with the high ACE inhibition activity which repeated and carried 
out extensive preparative isolation of the gel **** were collected, and it freeze-dried, and considered as peptide 
powder. SP-Sephadex which buffer-ized this peptide 3g by deionized water beforehand after dissolving in 20ml 
deionized water The load was carried out to C-25 (H+) column (phil.5x47.2cm), the concentration gradient 
method of deionized water 1L to 3% sodium chloride liquid 1L was performed, and the chromatography was 
performed in rate-of-flow 3 ml/hr and each amount of fractionation of 10.0ml. The result is as being shown in 
drawin g 1 . Among the above-mentioned chromatograph, the ACE inhibition activity fractionation of the 
fractionation numbers 22-28 was collected, it freeze-dried, and purification tripeptide powder was obtained. 
HPLC was performed after dissolving 20mg of this purification tripeptide powder in the deionized water of 
60microl. as a column - the product made from Nomura Chemistry -- DevelosilODS-5 (4.5mmIDx25cmL) was 
used, as a mobile phase, 25%, the concentration gradient method of TFA was performed 0.05%, the 
chromatography was performed on rate-of-flow 1 .0 ml/min and the detection wavelength of 220nm, and an 
acetonitrile / tripeptide which has ACE inhibitory action was obtained from trifluoroacetic acid (it is hereafter 
written as TFA.) 0.05%. The result is as being shown in drawin g 2 , and the elution time amount of 23 sorts of 
tripeptide is as in Table 1 . 

[0012] Thus, the amino acid sequence of the tripeptide which has the obtained ACE inhibitory action was 
determined using the Applied Biosystem amino acid sequence analyzer 447A mold. Consequently, 23 sorts of 
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Leu-Ala-Phe, Val- 


Ala 


-Tyr, 


Met- 


Val 


•Val, 




Val-Val-Leu, Ala- 


Ala 


-Phe, 


Leu- 


Ala 


-Bis, 




Leu-Glu-Leu, Ala- 


Tyr 


-Val, 


Ala- 


Val 


-Net, 




Ala-Val-Lys, Glu- 


Val 


-Tyr, 


Gly- 


Val 


-Leu, 


tripeptide is each. 


Tyr-Asp-Ala, Leu- 


Trp 


-Trp, 


Leu- 


Ala 


-Ala, 


Glu-Ala-Val, Phe-Ile 


-Leu, Ala-Leu-Ala, 












Thr-Gly-Pro, Met-Gly 


•He, Leu-Ala-Val, 













Leu-Val-Val, Asn-Gln-Phe, 

It was checked that it is tripeptide which has the array which comes out and consists of amino acid residue of L 
bodies shown. As a result of ****(ing) the tripeptide of new 23 kinds with a mass spectrum, it was checked that 
an amino acid sequence and amino acid composition are tripeptide which has the amino acid sequence structure 
shown by said formula. The result of this mass spectrum is as being shown in Table 1. 
[0013] After adding and homogenizing deionized water 1L to 200g of the example 2 [manufacture from 
soybean of new tripeptide] soybeans of manufacture, 1-N hydrochloric acid adjusted pH to 2.0, and pepsin 
(Merck Co. make, enzyme number EC 3.4.23.1) lOg was added, and it hydrolyzed, agitating 37 degrees C for 
20 hours. Extra ****** (the Amicon make, YM10 mold, phi76mm) is made to pass decomposition reaction 
liquid immediately, and it is Dowex about passage liquid. It added to 50Wx4 [H+] column (phi4.5xl5cm). 
After washing the column enough by deionized water, it was eluted using 2-N ammonium hydroxide liquid 2L. 
Vacuum concentration removed ammonia and 40ml of concentration liquid was obtained. Sephadex which 
****-ized 4ml of this concentration liquid by deionized water beforehand The load was carried out to G-25 
(phi2. 5x1 50cm), and gel filtration was performed in rate-of-flow 30 ml/hr and each amount of fractionation of 
8.6ml. Fractionation with the high ACE inhibition activity which repeated and carried out extensive preparative 
isolation of the gel filtration was collected, and it freeze-dried, and considered as peptide powder. SP-Sephadex 
which buffer-ized this peptide 3g by deionized water beforehand after dissolving in 20ml deionized water The 
load was earned out to C-25 [H+] column (phi 1.5x47. 2cm), the concentration gradient method of deionized 
water 1L to 3% sodium chloride liquid 1L was performed, and the chromatography was performed by rate-of- 
flow 3 ml/hr and 10.0ml of each fractionation. The result is as being shown in drawing 3 . 
[0014] Among the above-mentioned chromatograph, the ACE inhibition activity fractionation of the 
fractionation numbers 32-38 was collected, it freeze-dried, and purification tripeptide powder was obtained. 
HPLC was performed after dissolving 20mg of this purification tripeptide powder in the deionized water of 
60microl. as a column — the product made from Nomura Chemistry — DevelosilODS-5 (4.5mmIDx25cmL) was 
used, as a mobile phase, 25%, the concentration gradient method of TFA was performed 0.05%, 
chromatography GURAI was performed on rate-of-flow 1 .0 ml/min and the detection wavelength of 220nm, 
and an acetonitrile / RIPEPUCHIDO which has ACE inhibitory action was obtained from trifluoroacetic acid (it 
outlines Following TFA.) 0.05%. The result is as being shown in drawing 4 , and the elution time amount of 27 
sorts of tripeptide is as in Table 2. 

[0015] Thus, the amino acid sequence of the tripeptide which has the obtained ACE inhibitory action was 
determined using the Applied Biosystem amino acid sequence analyzer 477A mold. Consequently, 27 sorts of 
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Ala-Ile-Met, Tyr-Ala-Val, Gly-Gly-Phe, 
Gln-Gly-Phe, Leu-Glu-Leu, Tyr-Ala-Phe, 
Gly-Tyr-Ile, Tyr-Glu-Phe, Ala-Asp-Tyr, 
Glu-Gly-Gln, Gln-Phe-Ala, Phe-Met-Gly, 
Gly-Phe-Gly, Ile-Gly-Ser, Trp-Trp-Leu, 
Ala-Ala-Leu, Leu-Ileu-Phe, Ala-Leu-Ala, 
Pro-Gly-Thr, Phe-Leu-Ket, Trp-Ala-Pro, 
Tyr-Ile-AIa, Phe-Ser-Pro, Phe-Phe-Tyr, 
tripeptide is each, Phe-Val-Ala, Gly -Phe-Ile, Ala -Ala- Val, 

It was checked that it is tripeptide which has the array which comes out and consists of amino acid residue of L 
bodies shown. As a result of ****(ing) the tripeptide of new 27 kinds with a mass spectrum, it was checked that 
an amino acid sequence and amino acid composition are tripeptide which has the amino acid sequence structure 
shown by said formula. The result of this mass spectrum is as being shown in Table 2. The pharmacology 
effectiveness was checked by the trial which shows below the fractionation which consists of 23 sorts of sardine 
muscular origin tripeptide concerning this invention refined and obtained, and the fractionation which changes 
from 27 sorts of soybean origin tripeptide to a list. 

[0016] It measured according to the approach (a Japanese **** meeting magazine, 18,297-302 (1989)) of 
Yamamoto which improved the measuring method of Lieberman using example of trial 1 [ACE inhibition 
activity measurement method] ACE(sigma company make, enzyme number EC 3.4.15.1)2.5mU, and synthetic 
substrate Hippuryl-L-his-tidyl-L-leucine(made in peptide lab) 12.5mM. That is, ethyl acetate extracted the 
generated hippuric acid and it measured with the absorbance of 225nm. It asked for the rate of inhibition from 
the degree type, having used Ec and the value at the time of adding the reaction stop solution and making it 
react beforehand as Eb for the value when applying the absorbance in sample liquid for the buffer solution 
instead of Es and sample liquid. 

The concentration (M) of a sample required in order to carry out inhibition of the enzyme activity of ACE 50% 
(rate of inhibition) showed inhibition activity IC50 value of a rate (%) of inhibition =(Ec-Es)/(Ec-Eb)xl0OACE 
inhibitor. Inhibition activity over the bovine lung blood serum ACE of the tripeptide of sardine muscular origin 
new 23 kinds concerning this invention (IC50) It is as being shown in Table 1. Moreover, the inhibition activity 
(IC50) over the bovine lung blood serum ACE of the tripeptide of soybean origin new 27 kinds concerning this 
invention is as being shown in Table 2. 

[0017] The example 2 of a trial [effectiveness of pressure lowering at the time of administration to the rat of 
new tripeptide] 

I. Purification tripeptide powder obtained in the examples 1 and 2 of the subjects-of-an-experiment 
aforementioned manufacture. That is, the fractionation (SP-1 fractionation) which changes from 27 sorts of 
soybean origin tripeptide to the fractionation (SP-1 fractionation) list which consists of 23 sorts of sardine 
muscular origin tripeptide was used. 

From Charles River Japan, INC., the II. experiment approach laboratory animal purchased 15 weeks-old male 
hypertension natural onset rat (SHR), and systolic blood pressure used it after preliminary breeding for one 
week as six animal one group of 160 or more (weights 280-330g) mmHgs. It held one rat at a time in the 
individual cage for the rats made from a stainless steel wire, and it was bred in it at the breeding room adjusted 
to the room temperature of 23**25 degrees C, 55**10% of humidity, and 12-hour light and darkness (6:00 a.m. 
- 6:00 lighting). Drinking water made private pumping (drinking water standard adaptation) take in [ feed ] 
Oriental Yeast Works MF powder feed freely, respectively. Divided the rat into four groups (one groups [ six ]), 
and carried out forcible internal use of distilled water at a rate of 0.5ml per weight of lOOg as contrast at the 1st 
group. In the 2nd group, the dosage of powder 1.0 g/kg of tripeptide is prepared with distilled water. Forcible 
internal use was carried out at a rate of 0.5ml per weight of lOOg, powder 2.0 g/kg of tripeptide was carried out 
at the 3rd group, and forcible internal use of the dosage of powder 4.0 g/kg of tripeptide was carried out like the 
2nd group at the 4th group. 

[0018] blood pressure - bloodlessness caudal artery blood-pressure-measurement equipment (Product made 
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from the Riken Development, PS- 100) - using - tail-cuff by law, the blood pressure and the heart rate of 
after [ administration ] 30 minutes, 1 hour, 2 hours, 4 hours, and 6 hours were measured before administration. 
-> Blood pressure was measured three continuation, and when the difference of the peak price and minimum value 
was less than 10 mmHgs, 3 times of the mean-blood-pressure value was calculated. When a difference was 1 1 
or more mmHgs, it measured twice [ further ], and except for a peak price and the minimum value, 3 times of 
mean-blood-pressure values were calculated. Moreover, it asked for the average heart rate using the measured 
value when computing a mean-blood-pressure value. The result about the operation to the blood-pressure value 
and heart rate when carrying out single time internal use of the sardine muscular origin tripeptide fractionation 
(SP-1 fractionation) 300,600 and 1,200 mg/kg using SHR is as being shown in Table 3 and drawin g 5 . 
Moreover, it is as the result about the operation to the blood-pressure value and heart rate when carrying out 
single time internal use of the soybean origin tripeptide fractionation (SP-1 fractionation) 300,600 and 1,200 
mg/kg being shown in Table 4 and drawing 6 using SHR. As a result of the above trial, the fractionation which 
changes from 27 sorts of soybean origin tripeptide to the fractionation list which consists of 23 sorts of sardine 
muscular origin tripeptide concerning this invention has ACE inhibition activity, and is in. It was checked. that a 
significant blood-pressure descent operation is shown also in vivo. Therefore, 27 sorts of soybean origin 
tripeptide is useful as the therapy or prophylactic of hypertension in 23 sorts of sardine muscular origin 
tripeptide list concerning this invention. In addition, 27 sorts of soybean origin tripeptide can also adopt the 
amino acid sequence as 23 sorts of sardine muscular origin tripeptide list concerning this invention into 
structure in the peptide made into a substructure structurally. 
[0019] 

[Table 1] 
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The elution time amount in HPLG, the amino acid sequence, molecular weight, and inhibition activity of 

sardine muscular origin tripeptide. 

[0020] 

[Table 2] 
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The elution time amount in HPLC 3 the amino acid sequence, molecular weight, and inhibition activity of 
soybean origin tripeptide. 
[0021] 
[Table 3] 
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Change of the blood-pressure value of SHR in sardine muscular origin tripeptide fractionation administration 
with time [0022] 
[Table 4] 
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Change of the blood-pressure value of SHR in soybean origin tripeptide fractionation **** with time [0023] 



[Translation done.] 
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